Salt iodine content in Switzerland was raised from 7.5 to 15 mg per kg in 1980, and since then dietary iodine intake has been considered to be sufficient, even though a slight decrease due to imported food has recently been reported. The aim of this study was to establish normal values for thyroid volumes of school children who can be assumed to have had a sufficient iodine intake all their lifetime. Moreover, the present investigation was undertaken to verify that iodine sufficiency had been achieved equally in two regions each served by one of the two Swiss salt producers.
Introduction
Dietary iodine supply remains marginal or frankly insufficient in many European countries, and great efforts have been invested into the mapping of iodine deficiency by measuring urinary iodine concentration as well as sonographic thyroid volume in school children by uniform standards. So far, the results of a survey in 12 European countries have been published (1) . One problem which arose during this survey was the definition of normal values for thyroid volume in school children. The original normal values of Gutekunst and Martin-Teichert (2) were considered too stringent, since even in countries where the iodine supply was sufficient, such as Austria and Slovakia, 14 to 29% of school children were classified as goitrous. New (higher) reference values were therefore provisionally proposed, derived from a cluster of children from the same study whose median urinary iodine was at least 10 mg/dl (1).
We thought it worthwhile to validate these new reference values by performing a similar survey in Swiss children who can be assumed to have had a sufficient iodine supply during all their lifetime, using the same methods, equipment, medical personel and laboratory. Switzerland had recently been declared iodine sufficient (3, 4) , and iodine intake in school children can be assumed to have been constant since 1980, when the salt iodine content had been raised from 7.5 to 15 mg/ kg (5¹7). A secondary aim of the study was to compare two regions of Switzerland supplied by two different salt producers.
Methods
There are only two salt producers in Switzerland, and for the survey we chose two cities, Lausanne, supplied by Salines de Bex, and Solothurn, supplied by Vereinigte Schweizerische Rheinsalinen. The study took place in March 1997. It was approved by the institutional review boards of the two participating hospitals, and by the two local school authorities. Parents were given a written description of the study and asked for the permission that their child be examined. The examination took place in a van ('ThyroMobil') parked in the school yard. Ultrasound examination and thyroid volume calculation were performed by the same examiner (J P) and with the same equipment as in the previous study and urinary iodine was measured in the same laboratory, with the same statistical methods being used (1).
Results
Four children had evidence of iodine contamination with a urinary iodine level in excess of 50 mg/dl and they were excluded from the calculation. The mean urinary iodine in Solothurn was 16.1 mg/dl (median 15.1 mg/dl, S.D. 6.3 mg/dl, n=208). The corresponding mean in Lausanne was 16.1 mg/dl (median 15.0 mg/dl, S.D. 6.9 mg/dl, n=215). Thyroid volumes from Solothurn and Lausanne were pooled as they were virtually identical, not an unexpected finding since the urinary iodine excretion was the same in both towns. Tables 1 and 2 show the thyroid volumes for boys and girls respectively, compared with the newly suggested reference volumes. As can be seen, the Swiss medians are virtually identical with some random deviations most probably due to chance. Twelve of the four hundred and eight Swiss children are above the 97th percentile of the reference population, exactly what would be expected if the reference and the Swiss population were the same.
Discussion
The urinary iodine concentrations in our schoolchildren are high and slightly above the highest reported so far in Europe by the same laboratory (1). In 1994, in the same town of Solothurn, we had found approximately 30% lower urinary iodine values of 11.7 mg/dl (7). The difference could be explained by seasonal variations in milk iodine content which is 35 to 90 mg/kg higher in winter, when the present study was done, compared with summer, when the 1994 urine samples were collected (8, 9) . These variations cannot, however, explain lower urinary values (11.3 mg/dl) which have been reported in school children from the Zurich area and the Engadine valley, since these latter urine samples were collected in the winter of 1997/1998 (10), and these differences will have to be worked out by future studies. In any event, all the school children examined in this study were born after 1980, i.e. at least one year after the salt iodine content had been raised from 7.5 to 15 mg/kg (5) . With the slight reservations discussed above we can assume that the children we have examined had a constant and sufficient iodine supply during all their lifetime. The thyroid volumes measured in this sample are virtually identical to those derived from a subsample of a European survey. Our data strongly support the recommendation by the World Health Organisation (WHO) and the International Council for Control of Iodine Deficiency Disorders (ICCIDD) to use the European values as the international standard reference in future sonographic surveys (11) .
It is reassuring to see that two Swiss regions served by two different salt producers have exactly the same urinary iodine excretion, attesting to the quality of salt delivered by the only two salt producers in Switzerland. It must be conceded, though, that recent investigations have suggested a decreasing iodine supply in adults, although the values were not alarming (12) (13) (14) . In any
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105 Table 1 Age-specific median thyroid volumes of 6-to 16-year-old boys from the cities of Lausanne and Solothurn, compared with the reference volumes proposed by Delange et al. (1) . The number of boys with thyroid volumes exceeding the 97th percentile of the WHO-ICCIDD reference is also given. Table 2 Age-specific median thyroid volumes of 6-to 16-year-old girls from the cities of Lausanne and Solothurn, compared with the reference volumes proposed by Delange et al. (1) . The number of girls with thyroid volumes exceeding the 97th percentile of the WHO-ICCIDD reference is also given.
Age (years) event, it can be expected that the tendency of a decreased iodine supply, attributed to the importation of food prepared with non-iodized salt, will soon be reversed, because as of mid-1998 the salt iodine content will be increased from 15 to 20 mg/kg. In summary, our survey documents a sufficient iodine supply in school children living in two different Swiss cities, served by two different salt manufacturers. Accordingly, thyroid volumes are virtually superimposable with the reference values recently proposed by WHO and ICCIDD.
